Role of hedgehog signaling in ovarian cancer.
In humans, several distinctive cancers result from mutations that aberrantly activate hedgehog (HH) signal transduction. Here, we investigate the role of HH signaling in ovarian cancer. We assessed the expression of different components of hedghehog pathway in primary tumor samples and cell lines. We used specific hedghehog pathway blocker to study the effect on clonal growth and proliferation of ovarian cancer cell both in vitro and in vivo. We show that the up-regulation of several HH pathway components is a common feature of primary ovarian tumors and cell lines. However, expression of PATCHED1 (PTCH1), a direct transcriptional target of the HH pathway, is down-regulated in ovarian cancer in direct contrast to the expression observed in other adult solid tumors. Cyclopamine, a specific HH pathway inhibitor, inhibits the proliferation and clonal growth of ovarian tumor cells in vitro and arrests ovarian tumor growth in vivo. Expression of BMI-1, a polycomb gene, is down-regulated in ovarian cancer cells following cyclopamine treatment. Overexpression of PTCH1 phenocopied the effects of cyclopamine; it down-regulated BMI-1 and reduced clonal growth in ovarian cancer cell lines. Furthermore, knocking down BMI-1 using small interfering RNA also inhibited the clonal growth of all the ovarian cancer cell lines tested. In brief, the constitutive low-level expression of PTCH1 contributes to proliferation and clonal growth of ovarian cancer cells by an aberrant HH signal. Because the HH pathway can be inhibited by specific inhibitors, these findings point toward possible new treatments to inhibit ovarian cancer growth.